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(57) ASSTIU^ 07 DXSCLOSUU 

The invention roliite« to a procedure for 
th* piroductlon of mochanicai pulp frod A 
fibroua product* To reduce tho refiAinsf 
energsfr the fibrous product in Aub;)ected 
to an enj^yme treatmont in which an enzyrao 
acts on thd hwicellulose and/or eellu* 
lose in the fibroua product- Idhen hydro- 
lytic enzymes are uaed, it is .prefereblev. Httwir A I C 
to uee «idAtion^reduot<on-fjSi^ 
adjust the redox potential to t^he optiimw 
.Xey^l characteriAtic Of eeob 
V^iAmmIM ensym* Xn addition to reducing 
the refining ener9y consimptionr the en« 
syme treatnent also inprovM the strength 
properties and the blue refleotsnce fac- 
tor of the pulp. 
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PROCEDURE VOR THE PRODUCTION OP PULP 

Th^ present invention relates to a procedure for the pro- 
duction of mechanical pulp from a flbraus product. 

*Xhe production of mechanical pulp from a fibrouis product/ 
such as whole wood, wood chips, chips or refined pulp is 
mainly implemented by mechanical mathods. The production of 
mechanical pulp based on the utilization of friction* 

Energy is transferred to the wood in a compress-release 
process generating frictlonal heat which softens the wood 
so that individual fibres can be released, 

I 

Traditionally, mQchaaical pulp is produced either by grind- 
ing or refining. These methods have the disadvantage of a 
high energy consumption, but they also have the advantage 
of a high yield (about 95%). In the more advanced versions 
of the refining method, heat (tmp, thermomechanical pulp) 
and possibly also chemicals (CTMP) are used* Moreover, it 
has recently been established that the energy consumption 
in the defibratlon and refining of wood can be reduced by 
allowing white-rot fungi to act either on wood chips or on 
pulp produced by a single refining operation. However, this 
method has the disadvantage that the required reaction time 
is several days, even weeks* Besides, the reaction requires 
sterile conditions- These circumstances are an obstacle to 
large-scale and economical utilization of the method. 

The object of the present invention is to create a solution 
that allows the refining energy requirement to be reduced 
from it$ present level. The invention is characterized in 
that the fibrous product is subjected to an en:;yme treat- 
ment in which an enzyme acts on the hemicellulose and/or 
cellulose in the fibrous product* When the fibrous product 
is treated e.g. with the enzymes produced by the fungi 



FEB 15 2001 16:30 FR BUCKMAN EXEC OFFICE 901 276 6890 TO 15404281720 P. 19/45 

2 2030836 



Aspergillus or Trichoderma (r), which act on celluloB© 
ana/or hemicelluose, in the presence of suitable oxidation- 
reduction chemicals or salts, a reduction in the refining 
energy is achieved even if a ^hort reaction time is used, 
and no sterilization of the raw material is necessary. 

in the procedura ot the invention^ the raw material sub- 
jected to ©nzyme treatment may be either whole wood, wood 
chips, or pulp refined one or moro times. However, the 
enzyme action requires a good contact with as large a fibre 
area as possible. 

The purpose of the enzyme treatment is to modify the struc- 
ture of the hemicellulose and/or cellulose in the fibres in 
such a way that the fibres will come apart more easily 
during mechanical refining. -rhB desired result is achieved 
by treating the fibrous product with a hydrolytic enzyme. 
The enzyme to be used is preferably hemicellula^e, ceilu.^ 
lase, esterase, pectlnase or a mixture of these* Suitable 
enzymes are the xylanase, cellulase or pectinase produced 
by mold fungi or bacteria, e.g. Trichoderma (r). The tem- 
perature rang© of the enzyme treatment may be pre- 
ferably 40-70 ""C, and the pH range 2.0-10.0, preferably 
4.0-8.0. Hydrolytic enzymes such as hemicellulase, cellu- 
lase, pectinasci esterase allow a large redox potential of 
the order of approx. -50 - 500 mV. However, it is prefer- 
able to adjust the redox potential using suitable oxiaa- 
tion-reduction chemicals, by means of which the lignin is 
so modified and resolved as to allow the hydrolytic enzymes 
to act on the hemicellulose and/or cellulose. Suitable 
chemicals thus used as redox regulators are e.g. ozone 
hydrogen peroxide, chlorine dioxide and inorganic salts, 
used either by themselves or in mixtures. 



In the following, the invention ia described in detail by 
the aid of an embodiment example ba^ed on laboratory tests. 
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Example 1 • 

2000 g of once-refined ♦TMP spruce wood pulp was elutrl&ted 
in tap water $0 that the mixture obtained had a consistency 
of 2*9%, Hemicellulase was added to th© mixtur© ao that a 
mixture with a xylanas^ activity of 2 U/g of dry matter was 
obtained* The temperature of the mixture during the enzyme 
treatment was 20 "^C and the treating time was 3 h. 

After the ensyroe treatment, sodium hydroxide (in an amount 
of 4% of the dry matter of the mixture) was added to the 
mixture. After 1 h 20 mln, durig which time the mixture wa^ 
not stirredy the mixture was concentrated, centrifugalised; 
homogenised and frozen. 

The pulp was refined in a Sprout Waldron d 30 cm refiner 
with a diminishing blade distance. The refining was per- 
formed twice and the energy required for the refining each 
time was measured* After each refining run/ a sample of 200 
g (average) was taken. The samples were analyzed to deter- 
mine the freeness value {CST) , fibre distribution, fibre 
length and shives content. In addition^ a circulation water 
sheet wa« produced from each sample and analyzed to deter- 
mine its density, tensile index, tear index, light scatter- 
ing coefficient^ light absorption coefficient and blue 
reflectance factor . 

The analytical tests reflecting the refining result and the 
quality of the pulp are presented in Table 1 . 

in addition to the above- descrl'bed test (test 2) illustrat- 
ing the invention, a reference test (tests 1) was carried 
out. The results of this test are also presented in Table 1 
and in Fig, 1, which shows the energy consumption E as a 
function of the fr eeness value CSF, 

The reference test was performed as follows: 
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The pulp was not subjected to an enzyme treatment , but it 
waa treated with tap water in conditions corresponding to 
those of tha ensyme treatment in test 2. in all other 
respects, the treatment was performed ast described above 
(test 2) • 

It can b© seen from the results that the refining energy 
can be reduced if once-refined TMP pulp is subjected to an 
enzyme treatment as provided by the Invention- 
It can also be stated that the blue reflectance factor and 
certain strength properties of the. enzyme-treated pulps 
were better than in the case of the control pulp. 

It is obvious to a person skilled in the art that the 
Invention is not restricted to the embodiment described 
above, but that it may instead be varied within the scope 
of the following claims. 

TABLE 1 

— , • — 

UNTREATED PULP | ENZYME^TREATED POL? 



Decree of 
refining 
(CSF) 


h- 

Energy | 
consumption | 
(MJ/kg) 1 


Degree of 
refining 
(CSF) 


Energy 
consumption 

(Mj/kg) 


400 

315 
225 


3.12 1 
1-95 I 


400 
335 
230 


1 .95 
2.07 


Total 


5.07 1 


Total 


4.02 
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1 * Procedure tor the production of m*ehatnic^l pulp ftom a 
fibrous product^ aharacteri3s«d In th»t the 
fibrous product is subjadtdd to' an 6n«ym» treatment in 
which an enzyme acts on the heiniu0iluloi5e di^d/or cellulose 
in the fibrous product- 

2. Procedure according to claim 1, character- 
is a d in that a hydrolytig enzyme acts on the hemioellu- 
lose and/or cellulose in the flbxoua. product , 

3. ^rocedur^ aooo?;d4ng to claim 1or2, charac- 
terized in thatf when hydrolytic Anzyme$ are u£ed, 
the redox potential is ad:3tiatBd by means of suitable 
oxldfttion-r^uction oheaiicala. 

4. Procedure according to any of the preceding claims^ 
characterized iA that the hydrolytic enzyme 
used is preferably hemioellula^e, cellulaae, esterase, 
pectinoee or a mixture of the«e. 

ProG«dur« aecording to any of th«» pirecodin^ olaiijtt^, 

oharacteriaed in that the oiCidatlon chemioal 
used with the hydrolytic enaytoe ia preferably hy<?ro9w 
peroxide, ozons^ chlorine dioxide, ^a^eous chlorine or 
oxygen, used either by themselvee or in mixtures < 

6, procedure according to any o£ the preceding claims^ 
characteriaed in that the reduction chemicals 
used with the hydrolytic enzyme are preferably gaseoua 
nitrogen r ^ugare or sugar darivativos/ organic acids or 
inorganic aalt», uaed either by themselves or in mlxtureB, 

7, Procedure according to any of the preceding claima, 
characterised in that the enzyme treatment 
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t^kes plAo* wlthiA « tMper^itire ran^* of 10-90*^0, prefer* 
>toly 4D-75*C« and vlthin h pH rM9« of 2^0-10. 0# preferably 
440*8,0. 

8« Use o£ enzynes acting on honlcellulosd and/w collulcae 
bo re<!ua« the energy conaumption in the production o£ 
mechanical pulp. 

9* Use of an enzyme aoeording to claim 8 to reduce the 
energy oonsiunptioa in the production oc mechanical pulp 
whex^bfiMlS^idlMib «0£yxDee are uaed. 

10 f Uaa of an enzyme aoeording to elain 8 to reduce the 
energy consumption In the production of nechanical pulp 
whoxi an oxidation'^reduction chemical is used.. 

1 1 . Use of an oxidizing €^enical^*"to reduce the enragy 
oonsumptlon in the production ot aechanical pulp^ the 
axidixing chemical being hydrogen peroxide # ozone ^ chlorine 
dioxidef gaa^ouA chlorine or oxygen, ueed either by 
themaelvee or in mi)(ture8« 

12- Use o£^ reduction chamical)^ according to claim^to re^ 
duce the energy consumption In the production ot mechanical 
pulp/ the reduction chemicala beln^ gaseous nitrogen oi: 
Myg^v^r antioxldantfip sugars or sugar derivatives^ organic 
acide or inorganic saltsi used either by themselves or in 
niixturee* 

13* Use of hemicellulase, cellulase# ostexaser poctinase or 
mixtures of these according to claim 8^12 to reduce the 
energy consumption in the production of mechanical pulp* 
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